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b = 12.615 (3) A 
c = 13.390 (3) A 
a = 108.240 (4)° 
P = 105.568 (4)° 
y = 108.154 (4)° 
V = 1445.2 (6) A 3 

Data collection 

Enraf-Nonius CAD-4 

dif fractometer 
9604 measured reflections 
4979 independent reflections 
4043 reflections with / > 2er(Y) 

Refinement 

R[F 2 > 2a(F 2 )] = 0.037 
wR(F 2 ) = 0.131 

5 = 1.04 

4979 reflections 
403 parameters 

6 restraints 



Table 1 

Selected bond lengths (A). 



Mo Ka radiation 
jtt = 1.72 mm -1 
T = 293 K 

0.14 x 0.12 x 0.10 mm 



R ml = 0.024 

2 standard reflections every 167 
reflections 

intensity decay: none 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.53 e A~ 3 

Ap mi „ = -0.52 e A~ 3 



Cuf-02 
Cuf-N6 
Cuf-N5 
Cuf-N4 



1.891 (3) 
1.933 (4) 

2.005 (4) 

2.006 (4) 



Cu2-Of 
Cu2-N3 
Cu2-N2 
Cu2-Nl 



1.895 (3) 
1.930 (3) 
2.010 (4) 
2.012 (3) 



The asymmetric unit of the title complex, [Cu(CnH 16 N30)]- 
C10 4 , consists of two Cu 11 ions coordinated by Schiff base 
ligands and two perchlorate anions. The Schiff base molecules 
are linked to the Cu 11 atoms via three N atoms and one O 
atom, resulting in a square-planar geometry. Intermolecular 
hydrogen bonds involving the NH groups as donors and O 
atoms of the perchlorate anions as acceptors are observed. 

Related literature 

For related structures, see: Ambrosi et at (2003); Jiang et at 
(2009). 




H H 



Experimental 

Crystal data 

[Cu(C 11 H 16 N 3 0)]C10 4 Triclinic, PI 

M, = 369.26 a = 10.371 (3) A 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 




D-H 


H- ■ A 


D-A 


D-H-A 


Nl-Hl- ■ 


03P 


0.85 (2) 


2.52 (3) 


3.188 (5) 


136 (4) 


Nl-Hl- ■ 


03P 


0.85 (2) 


2.54 (3) 


3.208 (5) 


136 (4) 


N2-H2- ■ 


09P" 


0.85 (2) 


2.30 (3) 


3.069 (6) 


151 (4) 


N2-H3- ■ 


02 


0.86 (2) 


2.12 (2) 


2.955 (5) 


162 (4) 


N4-H4- • 


O8P 


0.86 (2) 


2.46 (3) 


3.223 (7) 


148 (3) 


N4-H5- ■ 


Ol 


0.86 (2) 


2.24 (2) 


3.084 (5) 


168 (4) 


N5-H6- ■ 


O6P" 


0.84 (2) 


2.47 (4) 


3.081 (5) 


131 (4) 


N5-H6- ■ 


04P 


0.84 (2) 


2.51 (3) 


3.195 (5) 


139 (4) 


Symmetry 


codes: 


(1) -x + 2, - 


-y + 2,-z + 1; 


(ii) -x + l.-y- 


h 1, -z; (iii) 


-X + 1, —y 


+ 2.-Z- 


f 1. 









Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell 
refinement: CAD-4 EXPRESS; data reduction: MolEN (Fair, 1990); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); 
molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); soft- 
ware used to prepare material for publication: SHELXL97. 

The authors thank the Agence Universitaire de la Franco- 
phonie for financial support (AUF-PSCI No. 6314PS804). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: AA2008). 
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Acta Cryst. (2011). E67, m830-m831 [ doi:10.1107/S1600536811020095 ] 

(2-{[2-(2-Aminoethylamino)ethylimino]methyl}phenolato-/c 4 C>^V'^V''^V M ')copper(II) perchlorate 
M. Dieng, A. H. Barry, M. Gaye, A. S. Sail, P. Perez-Lourido and L. Valencia-Matarranz 

Comment 

The asymmetric unit of the title complex, [C11H16N3CIO5CUI2, consists of two Cu 11 ions coordinated with Schiff base 

ligands and two perclorate anions. The Schiff base molecules are linked to the Cu 11 atoms via three N atoms and one O 
atom. Each Shiff base ligand exhibits a square-planar geometry about the copper(II) ion. Intermolecular hydrogen bonds 
involving the NH groups as donors and O atoms as acceptors are observed. The Cu-0 distances are 1.891 (3) and 1.895 (3) 
A° while the Cu-N are in the range 1.930 (3)- 2.011 (3) A ° . These values are lower than those observed for the copper 
complex obtained from the ligand 4-chloro-6-hydroxymethyl-2-((3-aminopropylimino)methyl)phenol (Jiang et al. , 2009). 
The sum of the angles around the Cul atom is 359.56° and around Cu2 atom the sum is 360.3°. These facts indicate that there 

are very slight distortions from the square planar geometry around the Cu 11 atom. In the two molecules the atoms around 
Cu are situated in the same plane (dihedral angles N2— Cul— Nl— C8 = 178.4 (3)°, N2— Cul— Nl— C8 =-178.4 (3)° , 
N5— Cu2— N4— C18 = 178.9 (4)° and 02— Cu2— N4— C 1 9 =-177.4 (3)° ). The structure of the complex is shown at Fig. 
1. Intermolecular hydrogen bonding network is shown at Fig. 2. 

Experimental 

Diethylentriamine (1.0311 g, 10 mmol) and salicylaldehyde (2.4408 g, 20 mmol) were dissolved in 20 ml of ethanol with 
few drops of glacial acetic acid. The mixture was refluxed for 3 h. On cooling a yellow oil was isolated. In a round bottomed 
flask, copper perclhorate (0.5249, 2 mmol) dissoveld in 10 ml of methanol was introduced. The resulting ligand (0.4145 g, 
2 mmol) dissolved in 10 ml of methanol was added. Immediate color change was observed indicating instant formation of 
the complex. The mixture was stirred at room tempearture for two hours. The blue solution was filtered off and the filtrate 
was letf at room temperature. After one month, suitable blue crystals for X-ray analysis were obtained. Yield: 70%. Anal. 

Calc. for [CiiH 16 N 3 C10 5 Cu] 2 (%): C, 35.78; H, 4.37; N, 11.38. Found: C, 35.80; H, 4.35; N, 11.34. Selected IR data (cm" 1 , 
KBr pellet): 3216, 1637, 1600, 1582, 1197, 764. 

Refinement 

The H atoms of the NH and NH2 groups were located in the Fourier difference maps and refined with N — H distance 
restrained to 0.86 (2) A °. Others H atoms (of the CH2 groups) were placed geometrically and refined with a riding model. 
(7i S0 (H) for H was assigned as 1 .2 U e n of the parent C atoms. 
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Figures 




Fig. 1. An ORTEP view of the title compound, showing the atom-numbering scheme. Dis- 
placement ellipsoids are plotted at the 50% probability level. 
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Fig. 2. Molecular representation of the compound showing hydrogen bonds. The Perchlorate 
groups are omitted for clarity. 



(2-{[2-(2-Aminoethylamino)ethylimino]methyl}phenolato- K 4 0,iV',iV",iV l ")copper(ll) perchlorate 



Crystal data 

[Cu(CiiH 16 N 3 0)]C10 4 
M,- = 369.26 
Triclinic, PI 
Hall symbol: -P 1 
a = 10.371 (3) A 
b= 12.615 (3) A 
c= 13.390 (3) A 
a = 108.240 (4)° 
(3= 105.568 (4)° 
y = 108.154 (4)° 

V= 1445.2 (6) A 3 



-3 



Z = 4 

F(000) = 756 

D x = 1.697 Mgm" 
Mo ATa radiation, X. = 0.71073 A 
Cell parameters from 25 reflections 
G= 11-15° 
|i = 1 .72 mm 1 
7=293 K 
Prism, blue 

0.14x0.12x0.10 mm 



Data collection 

Enraf-Nonius CAD-4 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

7t scans 

9604 measured reflections 
4979 independent reflections 
4043 reflections with/> 2a(7) 



i? int = 0.024 

6max = 25.1°, 0 m i n = 1.8° 

Jt = -12->12 
jfc = -15-»15 
/ = — 15— ^15 

2 standard reflections every 167 reflections 
intensity decay: none 



Refinement 



Refinement on F 



Primary atom site location: structure-invariant direct 
methods 



sup-2 



supplementary materials 



Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = ll[a 2 (F 2 ) + (0.0736P) 2 + 1.8036P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max < 0.001 

Ap m ax = 0.53 e A~ 3 
Ap m i„ = -0.52 e A~ 3 

Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


TJ- *ITJ 
^iso ' ^eq 


Cul 


0.48017 (5) 


0.82083 (4) 


0.17536(4) 


0.03778 (16) 


Cu2 


0.69669 (5) 


0.67765 (4) 


0.40785 (4) 


0.03492 (16) 


Cll 


0.71789 (11) 


0.96716 (9) 


0.47942 (8) 


0.0404 (2) 


C12 


0.18182 (13) 


0.66397 (10) 


-0.12121 (9) 


0.0502 (3) 


Ol 


0.4879 (3) 


0.6029 (3) 


0.3599 (2) 


0.0397 (6) 


02 


0.5561 (3) 


0.7179 (3) 


0.0997 (2) 


0.0421 (7) 


03P 


0.8668 (4) 


1.0066 (3) 


0.5557 (3) 


0.0625 (9) 


04P 


0.6998 (4) 


1.0681 (3) 


0.4620 (3) 


0.0635 (9) 


05P 


0.6818(4) 


0.8682 (3) 


0.3721 (3) 


0.0620 (9) 


06P 


0.6191 (5) 


0.9214 (4) 


0.5281 (4) 


0.0790 (12) 


07P 


0.2836 (5) 


0.7790 (4) 


-0.0273 (3) 


0.0841 (13) 


08P 


0.1176 (7) 


0.5817(4) 


-0.0787 (5) 


0.1186(19) 


09P 


0.2632 (8) 


0.6193 (5) 


-0.1779 (5) 


0.129 (2) 


O10P 


0.0789 (7) 


0.6826 (7) 


-0.1963 (6) 


0.158 (3) 


Nl 


0.9185 (4) 


0.7628 (3) 


0.4620 (3) 


0.0377 (7) 


N2 


0.6939 (4) 


0.6190 (3) 


0.2490 (3) 


0.0390 (8) 


N3 


0.7429 (4) 


0.7226 (3) 


0.5692 (3) 


0.0377 (7) 


N4 


0.3318 (4) 


0.6842 (3) 


0.1875 (3) 


0.0418(8) 


N5 


0.3875 (4) 


0.9249 (3) 


0.2452 (3) 


0.0435 (8) 


N6 


0.5927 (4) 


0.9644 (3) 


0.1598 (3) 


0.0438 (8) 


CI 


0.8468 (5) 


0.6837 (4) 


0.2588 (4) 


0.0447 (10) 


H1A 


0.8627 


0.7639 


0.2594 


0.054* 



Least-squares matrix: full 
R[F 2 > 2(7(7^)] = 0.037 

wR(F 2 ) = 0.131 

S= 1.04 

4979 reflections 
403 parameters 
6 restraints 
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H4 


0.275 (4) 


0.629 (3) 


0.11! 


U(19) 


0.025 (10)* 
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0.370 (4) 


0.651 (4) 


0.227 (3) 


0.039 (12)* 




H6 


0.435 (4) 


0.960 (4) 


0.3166(18) 


0.040(12)* 




Atomic displacement parameters (A 2 ) 
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U 22 


t/ 33 


U 12 


u 


rr 23 
u 


Cul 


0.0470 (3) 


0.0347 (3) 


0.0394 (3) 


0.0218(2) 


a at 1 c {">\ 
U.UZ15 yZ ) 


A AI 7C d\ 

U.U1 / D yZ ) 


Cu2 


0.0324 (3) 


0.0383 (3) 


0.0361 (3) 


0.0163 (2) 


a a 1 ct n\ 
U.U1 jZ yZ ) 


a ai (la (y\ 

U.U1 04 yZ ) 


Cll 


0.0419 (5) 


0.0336 (5) 


0.0399 (5) 


0.0184 (4) 


a a 1 (A\ 
\).\)IZZ [ft ) 


A AI A7 ( A\ 

U.U1U / (4 ) 


C12 


0.0618 (7) 


0.0415 (6) 


0.0332 (5) 


0.0193 (5) 


A A 1 1 1 \ 
U.U1 1 1 [p) 


A AAA 1 (A \ 

U.UUVl (4) 


Ol 


0.0364(15) 


0.0482 (16) 


0.0372 (14) 


0.0171 (13) 


A A 1 fj~l ( 1 T\ 

U.Ulu / \IZ) 


A C\~) 1 C (\X\ 

U.UZ 1 j ylj) 


02 


0.0559 (17) 


0.0396 (15) 


0.0442 (16) 


0.0262 (14) 


U.UZV4 (,1^7 


a m 1 a cn'j 
u.uz iu yij) 


03P 


0.0487 (19) 


0.0512 (19) 


0.065 (2) 


0.0210(16) 


U.UU4V (lOJ 


A A 1 A Q (\ &\ 

U.U14o (lo) 


04P 


0.062 (2) 


0.0436 (18) 


0.069 (2) 


0.0254 (16) 


A AA7A (\ H\ 
U.UU l\) (1 1) 


A AI Q1 / 1 (T\ 

u.uiyj (lo) 


05P 


0.081 (2) 


0.054 (2) 


0.0428 (17) 


0.0379 (18) 


n nisi (\ n\ 

U.U151 yl 1 ) 


A AA7/1 (\ C\ 

U.UU /4 (1->J 


06P 


0.089 (3) 


0.073 (2) 


0.091 (3) 


0.032 (2) 


U.U03 yZ ) 


A AQC C>\ 

U.UJj yZ) 


07P 


0.111 (3) 


0.057 (2) 


0.045 (2) 


0.019 (2) 


U.U1Z yZ) 


A AAQO (\ ~}\ 

u.uuys yi I) 


08P 


0.147 (5) 


0.072 (3) 


0.105 (4) 


0.005 (3) 


A ACQ SA\ 

U.Ujo (4 ) 


A CYXl (X\ 
U.U3 / yj) 


09P 


0.226 (7) 


0.106 (4) 


0.137(5) 


0.110(4) 


A 1 ia /c\ 
U.134 yj ) 


a A/ca (a\ 
U.U03 (4J 


O10P 


0.103 (4) 


0.177 (6) 


0.149 (6) 


0.051 (4) 


U.UZ4 ^4 ) 


A ACQ (Z\ 

U.UoV yj ) 


Nl 


0.0353 (18) 


0.0349 (19) 


0.0467 (19) 


0.0161 (15) 


A A 1 /CO /1 c\ 
U.U105 (1 D) 


A AT n /I /L\ 

U.UZ1Z ylo) 


N2 


0.043 (2) 


0.0359 (19) 


0.0425 (19) 


0.0210(16) 


A A 1 AC / 1 /Z\ 

u.uiyj yio) 


A AI /CA ( 1 f\ 

U.UloV ylo) 


N3 


0.0327 (17) 


0.0438 (19) 


0.0343 (17) 


0.0160(15) 


A A 1 AA /I A\ 

U.U1UU (14) 


A AI 70 /I C\ 

U.U1 io yl~>) 


N4 


0.046 (2) 


0.042 (2) 


0.042 (2) 


0.0199(17) 


\).\)ZZ I (I I) 


A A1 QA (\ H\ 

U.U154 (1 /) 


N5 


0.052 (2) 


0.044 (2) 


0.0327 (18) 


0.0267(17) 


U.UIZj (lo) 


A A1 O A (\ £\ 

U.U1Z4 (lo) 


N6 


0.051 (2) 


0.0343 (18) 


0.0431 (19) 


0.0203 (16) 


A A 1 1 C (\ n\ 

U.UIJj yY 1 ) 


A AI /CA ( 1 C\ 

u.uioy ylo) 


CI 


0.049 (2) 


0.043 (2) 


0.051 (2) 


0.023 (2) 


A ATQ 

U.UZo yZ ) 


A (Y) 1 C)\ 

U.UZ1 yZ) 


C2 


0.035 (2) 


0.044 (2) 


0.062 (3) 


0.0191 (19) 


A ATI /'TA 

U.UZ.3 yZ) 


A ATA Cy\ 

U.UZU yZ) 


C3 


0.034 (2) 


0.056 (3) 


0.057 (3) 


0.020 (2) 


A A 1 A /T\ 

U.U14 yZ ) 


U.UZv yZ) 


C4 


0.042 (2) 


0.058 (3) 


0.041 (2) 


0.019 (2) 


U.UUoo yly) 


U.UZ4 yZ) 


C5 


0.045 (2) 


0.036 (2) 


0.036 (2) 


0.0192(18) 


A A 1 £C n o\ 

U.UlOJ ylo) 


A AI /CT (\ n\ 

U.U1 OZ yl 1 ) 


C6 


0.042 (2) 


0.034 (2) 


0.042 (2) 


0.0214(17) 


A ATT/C (~\ Q\ 

u.uzzo yio) 


A ATA/C ( 1 ~}\ 

U.UZUo yl 1 ) 


C7 


0.066 (3) 


0.036 (2) 


0.052 (3) 


0.027 (2) 


U.U3 / yZ) 


A AT 1 

U.UZ1 (ZJ 


C8 


0.052 (3) 


0.052 (3) 


0.070 (3) 


0.030 (2) 


A A/1 A 

U.U4U yZ ) 


A AQC /OA 

U.U3j (ZJ 


C9 


0.041 (2) 


0.046 (2) 


0.074 (3) 


0.024 (2) 


a An /">\ 
U.U3Z yZ ) 


U.U30 (Z) 


CIO 


0.035 (2) 


0.041 (2) 


0.049 (2) 


0.0165 (18) 


a a 1 c/i n o\ 
U.U1 j4 ylo) 


A AT7C /I Q\ 

u.uz / j (lyj 


Cll 


0.039 (2) 


0.032 (2) 


0.046 (2) 


0.0195 (17) 


A ATT/C (\ Q\ 

U.UZZo ylo) 


A ATA/1 / 1 7\ 

U.UZU4 yl 1 ) 


C12 


0.053 (3) 


0.058 (3) 


0.051 (3) 


0.029 (2) 


A A1A /'TA 

U.U.3U (Z ) 


A ATT /'TA 
U.UZZ (Z) 


C13 


0.047 (2) 


0.053 (3) 


0.042 (2) 


0.029 (2) 


A A 1 Ci /'TA 

U.UlV yZ ) 


A A1 C fT\ 
U.U1 J (Z) 


C14 


0.069 (3) 


0.048 (3) 


0.047 (2) 


0.037 (2) 


A AT 1 /")\ 

U.UZ1 yZ) 


A AT 1 /">\ 
U.UZ1 (Z) 


C15 


0.068 (3) 


0.040 (2) 


0.053 (3) 


0.026 (2) 


A A 1 O \ 

U.U15 yZ) 


A ATI /T\ 
U.UZ1 (ZJ 


C16 


0.055 (3) 


0.047 (3) 


0.048 (2) 


0.014(2) 


A A 1 *7 /T~\ 

U.U1 / yZ) 


A ATO /T\ 

U.UZ8 (Z) 


C17 


0.045 (2) 


0.052 (3) 


0.043 (2) 


0.020 (2) 


0.021 (2) 


0.024 (2) 


C18 


0.060 (3) 


0.070 (3) 


0.067 (3) 


0.021 (3) 


0.032 (3) 


0.041 (3) 


C19 


0.071 (4) 


0.096 (4) 


0.063 (3) 


0.036 (3) 


0.050 (3) 


0.036 (3) 


C20 


0.076 (4) 


0.079 (4) 


0.058 (3) 


0.034 (3) 


0.039 (3) 


0.019(3) 


C21 


0.071 (3) 


0.054 (3) 


0.054 (3) 


0.028 (2) 


0.037 (3) 


0.018(2) 
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C22 0.047 (2) 


0.047 (2) 


0.034 (2) 0.022 (2) 


0.0151(18) 0. 


Geometric parameters (A, °) 








p. . 1 /~\ ■-) 

Cul — <JZ 


1 om si\ 
l.oyl (3) 


C3 — C4 


1 C 1 & (£S\ 

l.Dlo (o) 


P,, 1 XT/; 

Cul — JNo 


l.Vii (4) 


C3 — H3A 


n n*7nn 

u.y /UU 


P., 1 \Tf 

Cul — JN D 


Z.UUD (4) 


C3 — rl3ri 


n mnn 

u.y /UU 


p. . i XT /I 

Cul — JN4 


Z.UUo (4) 


/"M I I 1 A 

C4 — rl4A 


n mnn 

u.y /UU 


CuZ — Ul 


1 one /i\ 
l.oyD (3) 


C4 — rl4r> 


n mnn 

u.y /UU 


Cuz — JN 3 


1 mn 
1.V3U (3 J 


CD — Co 


1.43o [p) 


CUZ — JN Z 


Z.U1U (4 ) 


CD — I IDA 


n nmn 
U.y3UU 


CuZ — JN 1 


Z.U1Z (3) 


Co — C / 


1 A'\f\ /£L\ 

1.41U (o) 


Cll — <J4r 


1.4ZZ (3 J 


Co — Cll 


1 /ion 
1.4Zy (oj 


pi i p. i n 
Cll — Uir 


1 /lie n\ 
1.4ZD (3) 


C/ — Co 


l.io/ (/) 


pi i fi/CD 
Cll — Uor 


1 A / /1\ 

1.4Z0 (4 ) 


C / — rl / 


n mnn 
U.y3UU 


pi 1 cacd 
Cll — <Jjr 


1 /lie /"J\ 

1.43D (3) 


Co — cy 


1 mn /'*7\ 

i.3yu (/) 


pi ( \ 1 r\T> 

C1Z — 0 1 Ur 


1.3V1 (D) 


pp TTO 

Co — Ho 


n mnn 
U.y3UU 


pi o pinn 
C1Z — UVr 


1.4UO (D) 


pn pm 

cy — c i u 


1.3o4 (o) 


pn non 

C1Z — Uor 


1 /i in 
1.41U (DJ 


pn i in 

cy — riy 


n mnn 
U.y3UU 


C1Z — U/r 


1 /i 1 1 //i \ 
1.411 (4) 


pin P 1 1 

C1U — Cll 


1 mo /'/;\ 
1.3yo (Oj 


p. 1 n i 
Ul — Cll 


1 in 
1.31 / (DJ 


p 1 n ul n 
C1U — rllU 


n mnn 
U.y3UU 


\JL — CZZ 


1111 / ^\ 
1.311 (pj 


pi o rn 
C1Z — C13 


1 ^ 1 A {&\ 

1.D14 (o) 


XT 1 PI 

JN 1 — C3 


1.4 /Z (o) 


pn nn a 
C1Z — rllZA 


n mnn 
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u.y /UU 


XT A I 1 ,1 

JN4 — H4 


a o/ci / 1 n\ 

U.ool (iy) 


pu pn 
C 1 o — C 1 / 


1 A A") (H\ 

IA4Z {/) 


XT /I I I c 

JN4 — riD 


U.ooU (iyj 


pi /T ui/; 
C 1 0 — rl 1 0 


n omn 
U.y3UU 


XTC pi o 

JN D — C 1 3 


1.4oo (o) 


pn pi o 
C 1 / — C 1 o 


1 in/; /*7\ 

i.3yo (/) 


XTC Z" 1 1 A 

JN j — C 1 4 


1.4o3 (o) 


pn p "> ■> 
C 1 / — CZZ 


1.414 (o) 


XTC 1 T/C 

JND — Ho 


n ot/: / 1 n\ 

U.o3o (iy) 


pi o p 1 n 

cio — ciy 


1.3oD (o) 


XT£ P1 /C 

JNo — Clo 


l.Z 15 (p) 


p 1 O lilt) 

C 1 o — rl 1 o 


n mnn 
U.y3UU 


XT/T pi C 

IN O V 1 J 


1 47^ (f\\ 


piQ C?0 


1 1>Rfi (R\ 

i JoU yo f 


CI — C2 


1.500 (6) 


C19 — H19 


0.9300 


Cl — H1A 


0.9700 


C20 — C21 


1.375 (7) 


CI — H1B 


0.9700 


C20 — H20 


0.9300 


C2 — H2A 


0.9700 


C21 — C22 


1.408 (6) 


C2 — H2B 


0.9700 


C21 — H21 


0.9300 


Pi 1 ") p. . i M/C 

02 — Cul — No 


nc ic /1 /1^ 

95.35 (14) 


TT1 A r^"t TT1D 

H3A — C3 — H3B 


108.4 


02— Cul— N5 


176.01 (13) 


N3— C4— C3 


108.1 (4) 


N6— Cul— N5 


85.05 (16) 


N3 — C4 — H4A 


110.1 


02— Cul— N4 


94.12 (14) 


C3— C4— H4A 


110.1 


N6— Cul— N4 


168.50 (15) 


N3— C4— H4B 


110.1 


N5— Cul— N4 


85.06 (15) 


C3— C4— H4B 


110.1 



0166(18) 
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Ul — CuZ — JN3 
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yo.U3 (13) 


JN3 — CuZ — JNZ 
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pn pic uica 
C14 — CI J — HI DA 


1 1 n i 
1 10.2 


N6— CI 5— H15B 


110.2 


C14— C15— H15B 


110.2 


H15A— CI 5— H15B 


108.5 


N6— C16— C17 


125.4 (4) 


N6— CI 6— HI 6 


117.3 


C17— C16— H16 


117.3 
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Llj — No — Cul 


111 A (1 \ 

lli.U (3) 


C 1 8 — C 1 / — C22 


1 1 n i ( a\ 
liy.3 (4) 


IN 2 — CI — C2 


1 no a fi\ 
108.4 (i) 


C 1 5 — C 1 / — C 1 0 


11 1 .5 (4) 


XT'! r^" 1 TT 1 A 

JN2 — CI — HIA 


1 1 A A 
11U.U 


C22 — C 1 / — C 1 0 


1 ll A (A \ 

Y15A (4) 


r^T 1 tt i a 
C2 — C 1 — H 1 A 


1 1 A A 

110.0 


nn no r^i~7 

ciy — ci8 — ci / 


122. / p) 


"\TT P 1 [[ID 

JN2 — CI — HIB 


1 1 A A 
1 1U.U 


nn no uio 
Ciy — C18 — H18 


1 1 O H 

1 lo. / 


C2 — C 1 — H 1 B 


1 1 A A 
110.0 


/^1"7 no mo 
C 1 / — C 1 8 — H 1 8 


llo. / 


TJ 1 A I I 1 D 

HIA — CI — HIB 


1 AO A 
108.4 


no nn /~">a 
C 1 8 — C 1 V — C2U 


1 1 o £ 

llo.o ( j) 


IN 1 — C2 — CI 


1 r\r A il \ 

luo.y yi) 


no nn tji n 

cis — ciy — Hiy 


12U. / 


JN 1 — C2 — H2A 


tin i 

1 10.3 


nn nn tji n 

C20 — c i y — h i y 


12U. / 


C 1 — C2 — H2 A 


1 1 A 1 

110.3 


pti pnn nn 

C2 1 — C20 — c i y 


12U.3 (j J 


JN 1 — C2 — H2B 


1 1 A 1 
11U.J 


/t>i rin tnn 
C2 1 — C20 — H20 


ny.y 


CI — C2 — H2B 


111). 3 


p'ln tnA 
C 1 y — C20 — H20 


nnn 
1 Ly.y 


TTT A /~"> TnD 

H2A — C2 — H2B 


108.6 


/T>A /^H /^T> 

C20 — C2 1 — C22 


122.3 (5) 


Nl— C3— C4 


108.3 (3) 


C20— C21— H21 


118.9 


Nl— C3— H3A 


110.0 


C22— C21— H21 


118.9 


C4— C3— H3A 


110.0 


02— C22— C21 


118.2 (4) 


Nl— C3— H3B 


110.0 


02— C22— CI 7 


125.0 (4) 


C4— C3— H3B 


110.0 


C21— C22— C17 


116.8 (4) 



Hydrogen-bond geometry (A, °) 



D—H-A 


D — H 


n-A 


D-A 


D—H-A 


Nl— HI - -COT' 


0.85 (2) 


2.52 (3) 


3.188 (5) 


136 (4) 


Nl— H1-03P 


0.85 (2) 


2.54 (3) 


3.208 (5) 


136 (4) 


N2— H2-09P" 


0.85 (2) 


2.30 (3) 


3.069 (6) 


151 (4) 


N2— H3- -02 


0.86 (2) 


2.12(2) 


2.955 (5) 


162 (4) 


N4— H4-08P 


0.86 (2) 


2.46 (3) 


3.223 (7) 


148 (3) 


N4— H5-01 


0.86 (2) 


2.24 (2) 


3.084 (5) 


168 (4) 


N5— H6-06P m 


0.84 (2) 


2.47 (4) 


3.081 (5) 


131 (4) 


N5— H6-04P 


0.84 (2) 


2.51 (3) 


3.195 (5) 


139 (4) 


Symmetry codes: (i) 


-x+2, -y+2, -z+1; (ii) -x+1, -y+1, -z; (iii) 


-x+\,-y+2,-z+\. 
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